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(57) ABSTRACT 

A device receives, from a content provider device, a personal 
media file with a custom name and generates a universal file 
name for the file based on a digital fingerprint extracted from 
the file. The device associates the universal file name with the 
custom name and determines that the universal file name is 
associated with a previously-stored file, where the previ 
ously-stored file and the file with the custom name have an 
identical digital fingerprint. The device discards the file with 
the custom name, and associates the custom name with the 
universal file name for later retrieval. 

18 Claims, 9 Drawing Sheets 
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1. 

UNIVERSAL FILE NAMING FOR PERSONAL 
MEDIA OVER CONTENT DELIVERY 

NETWORKS 

BACKGROUND 

A content delivery network (CDN) is generally a distrib 
uted system of components containing copies of data files, 
including personal media files, placed at various points in a 
network so as to maximize bandwidth for access to the data 
files from clients throughout the network. To avoid conges 
tion at a central server, a user can access a copy of the data 
from an edge server near to the user, as opposed to all users 
accessing the same central server. CDNs typically rely on file 
names of content to cache data and propagate the data to the 
edge servers. However, identical copies of personal media are 
sometimes uploaded to the CDN with different file names. 
Thus, servers within the CDNs may store multiple copies of 
identical files. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of an example network in which sys 
tems and/or methods described herein may be implemented; 

FIG.2 is a diagram of example components of a device that 
may correspond to one of the devices of the network depicted 
in FIG. 1; 

FIG.3 is a diagram of example functional components of a 
network server depicted in FIG. 1; 

FIG. 4 is a diagram of an example data structure for a file 
name index that may be used by the cache manager of FIG.3: 

FIGS. 5 and 6 are diagrams of example interactions among 
components of an example portion of the network depicted in 
FIG. 1: 

FIGS. 7 and 8 are flow charts of an example process for 
providing universal file names for uploaded content accord 
ing to implementations described herein; and 

FIG. 9 is a flow chart of example process for retrieving 
content with universal file names according to implementa 
tions described herein. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The following detailed description refers to the accompa 
nying drawings. The same reference numbers in different 
drawings may identify the same or similar elements. Also, the 
following detailed description does not limit the invention. 

Implementations described herein may include systems 
and/or methods that may provide uniform file names for 
personal media files received from different sources within a 
CDN. A network server may receive, from a content provider 
device, a personal media file with a custom name and may 
generate a universal file name for the file based on a digital 
fingerprint extracted from the file. The digital fingerprint may 
be obtained using one or more types of mechanisms, depend 
ing on the type and size of the personal media file. The 
network server may associate the universal file name with the 
custom name and may determine that the universal file name 
is associated with a previously-stored file. The previously 
stored file and the file with the custom name may have an 
identical universal file name due to an identical digital finger 
print. The network server may discard the file with the custom 
name and may associate the custom name with the universal 
file name for later retrieval. Storage of duplicate files within 
the CDN may thus be reduced. 
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2 
As used herein, the terms “user,” “customer, and “sub 

scriber, are intended to be broadly interpreted to include a 
user device and/or a user application or a user of a user device 
and/or a user application. A user application may include any 
operating system software and/or application Software that 
make use of features and may be executed by a user device. 
The term “content, as used herein, is intended to be 

broadly interpreted to include, for example, data (e.g., mul 
timedia content files, such as music, videos, games, pictures, 
e-books, etc.) and/or applications (e.g., a multimedia player, 
a music player, a video player, an image viewer, etc.). The 
content may be presented, for example, in a menu, a list, an 
icon, a window, etc. 

FIG. 1 depicts a diagram of an example network 100 in 
which systems and/or methods described herein may be 
implemented. As illustrated, network 100 may include con 
tent provider devices 110-1 and 110-2 (referred to collec 
tively as “content provider devices 110' or singularly as 
“content provider device 110'), a network server 120, a con 
tent storage device 130, a web server 140, and one or more 
user devices 150 (referred to singularly as “user device 110) 
interconnected by a network 160. Components of network 
100 may interconnect via wired and/or wireless connections. 
Two content provider devices 110; multiple user devices 150; 
and a single network server 120, content storage device 130, 
web server 140, and network 160 have been illustrated in FIG. 
1 for simplicity. In practice, there may be more content pro 
vider devices 110, network servers 120, content storage 
devices 130, web servers 140, user devices 150, and/or net 
works 160. Also, in some instances, one or more of the com 
ponents of network 100 may perform one or more functions 
described as being performed by another one or more of the 
components of network 100. 

Content provider device 110 may include one or more 
computing devices, or other types of computation or commu 
nication devices, that gather, process, search, and/or provide 
information in a manner described herein. In an example 
implementation, content provider device 110 may include, 
for example, a desktop computer, a laptop computer, a per 
Sonal digital assistant (PDA), etc., used for general comput 
ing tasks. In other implementations, content provider device 
110 may include a server device. Content provider device 110 
may also be used by users to access accounts with Internet 
service providers (ISPs) to send (e.g., upload) content to 
network server 120 over network 160. In one implementation, 
content provider device 110 may also act as a user device 150. 
Network server 120 may include one or more server 

devices, or other types of computation or communication 
devices, that gather, process, search, and/or provide informa 
tion in a manner described herein. In an example implemen 
tation, network server 120 may communicate with content 
provider device 110 and may receive (e.g., from content pro 
vider device 110) uploaded content, such as personal media 
files. In one implementation, network server 110 may extract 
a digital fingerprint for an uploaded file and generate a uni 
versal file name for the uploaded file based on the digital 
fingerprint. Network server 120 may incorporate various 
transport and/or sharing protocols, such as BitTorrentTM, 
FastTrackTM, Direct Connect, peer-to-peer television 
(P2PTV), Peer Distributed Transfer Protocol (PDTP), etc. to 
receive and format uploaded content. Network server 120 
may also include decryption capabilities to decrypt encrypted 
content provided, for example, from content provider device 
110. 

Content storage device 130 may include one or more 
devices that receive and maintain content uploaded from con 
tent provider devices 110. Content storage device 130 may 
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include, for example, a database, server, or another device 
with a memory component. Content storage device 130 may 
store, for example, multimedia content and/or links to multi 
media content that may be accessed by another device. Such 
as web server 140. In one implementation, content storage 
device 130 may be a distributed component. 
Web server 140 may include one or more server devices, or 

other types of computation or communication devices, that 
gather, process, search, store, and/or provide information in a 
manner similar to that described herein. Web server 140 may 
interface with network server 120, content storage device 
130, and/or user devices 150 via network 160. Web server 140 
may host Internet-based websites, such as content sharing 
websites (e.g., YouTube(R), blip(R), Veoh(R), flikrR), etc.), social 
networking websites (e.g., Twitter(R), Facebook.R., Mys 
pace(R), etc.), blog websites, search engine websites (e.g., 
GoogleR), Yahoo.(R), etc.), message board websites, etc. In one 
implementation, web server 140 may receive a request, from 
a user device 150, for a particular file (e.g., a personal media 
file) that has a custom name and, in response, provide the file 
associated with a corresponding universal file name. 

User device 150 may include one or more computing 
devices, or other types of computation or communication 
devices, that gather, process, search, and/or provide informa 
tion in a manner described herein. In an example implemen 
tation, user device 150 may include a radiotelephone, a per 
Sonal communications system (PCS) terminal (e.g., that may 
combine a cellular radiotelephone with data processing and 
data communications capabilities), a wireless telephone, a 
cellular telephone, a Smart phone, a PDA (e.g., that can 
include a radiotelephone, a pager, Internet/intranet access, 
etc.), a laptop computer (e.g., with a broadband air card), a 
personal computer, a landline telephone, or other types of 
computation or communication devices. In an example 
implementation, user device 150 may include a device that is 
capable of accessing services (e.g., content-related services) 
provided by the other components of network 100. In one 
implementation, user device 150 may also act as a content 
provider device 110. 

Network 160 may include a single network or multiple 
networks. For example, network 160 may include a content 
delivery network, such as a fiber optic network, to distribute 
multimedia content from content storage device 130 to user 
devices 150. Additionally, or alternatively, network 160 may 
take the form of a wide area network (WAN), a local area 
network (LAN), an intranet, or a telephone network (e.g., the 
Public Switched Telephone Network (PSTN) or a cellular 
network). In one implementation, network 160 may include a 
peer to peer (P2P)-based network that supports services pro 
vided by peers, such as content provider device 110 and user 
device 150. In another example, network 160 may include a 
broadband and/or global network, such as the Internet. 

Although FIG. 1 shows example components (e.g., 
devices) of network 100, in other implementations, network 
100 may contain fewer components, different components, 
differently arranged components, or additional components 
than depicted in FIG. 1. 

FIG. 2 is an example diagram of a device 200 that may 
correspond to one or more of content provider device 110. 
network server 120, content storage device 130, web server 
140, and user device 150. As illustrated, device 200 may 
include a bus 210, a processing unit 220, a main memory 230, 
a read-only memory (ROM) 240, a storage device 250, an 
input device 260, an output device 270, and/or a communi 
cation interface 280. Bus 210 may include a path that permits 
communication among the components of device 200. 
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4 
Processing unit 220 may include one or more processors, 

microprocessors, or other types of processing units that may 
interpret and execute instructions. Main memory 230 may 
include a random access memory (RAM) or another type of 
dynamic storage device that may store information and 
instructions for execution by processing unit 220. ROM 240 
may include a ROM device or another type of static storage 
device that may store static information and/or instructions 
for use by processing unit 220. Storage device 250 may 
include a magnetic and/or optical recording medium and its 
corresponding drive. 

Input device 260 may include a mechanism that permits an 
operator to input information to device 200, such as a key 
board, a mouse, a pen, a microphone, Voice recognition and/ 
or biometric mechanisms, etc. Output device 270 may include 
a mechanism that outputs information to the operator, includ 
ing a display, a printer, a speaker, etc. Communication inter 
face 280 may include any transceiver-like mechanism that 
enables device 200 to communicate with other devices and/or 
systems. For example, communication interface 280 may 
include mechanisms for communicating with another device 
or system via a network. 
As described herein, device 200 may perform certain 

operations in response to processing unit 220 executing soft 
ware instructions contained in a computer-readable medium, 
Such as main memory 230. A computer-readable medium 
may be defined as a physical or logical memory device. A 
logical memory device may include memory space within a 
single physical memory device or spread across multiple 
physical memory devices. The Software instructions may be 
read into main memory 230 from another computer-readable 
medium, such as storage device 250, or from another device 
via communication interface 280. The software instructions 
contained in main memory 230 may cause processing unit 
220 to perform processes described herein. Alternatively, 
hardwired circuitry may be used in place of or in combination 
with Software instructions to implement processes described 
herein. Thus, implementations described herein are not lim 
ited to any specific combination of hardware circuitry and 
software. 

Although FIG. 2 shows example components of device 
200, in other implementations, device 200 may contain fewer, 
different, differently arranged, or additional components than 
depicted in FIG. 2. Alternatively, or additionally, one or more 
components of device 200 may perform one or more other 
tasks described as being performed by one or more other 
components of device 200. 

FIG. 3 is a diagram of example functional components of 
network server 120. As illustrated, network server 120 may 
include a file identifier 310, a fingerprint extractor 320, a file 
name generator 330, and a cache manager 340. In one 
example, the functionality described in connection with FIG. 
3 may be performed by one or more of the components of 
device 200 (FIG. 2). 

File identifier 310 may include hardware or a combination 
ofhardware and software to identify a file type and/or file size 
for a file uploaded from content provider device 110. File 
identifier 310 may, for example, identify a MIME type (Mul 
tipurpose Internet Mail Extension or Multimedia Email 
Extension, as defined by Request for Comments (RFC) 1521 
and RFC 1522) or file extension (e.g. mp3, avi.jpg, Zip, doc, 
etc.) for a particular uploaded file. File identifier 310 may 
also, for example, identify the file size (e.g., a number or 
range of bytes) of an uploaded file. Based on the identified file 
type and/or file size, file identifier 310 may select a particular 
sample size (e.g., of N bytes from particular various places in 
file) and/or a mechanism that is appropriate to generate a 
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fingerprint for that file type. For example, a more simplistic 
fingerprinting mechanism may be used for Smaller file sizes 
or types of files that tend to have smaller file sizes. In contrast, 
a more complex fingerprinting mechanism may be used for 
comparatively larger file sizes or types of files that tend to 
have larger file sizes. 

Fingerprint extractor 320 may include hardware or a com 
bination of hardware and Software to generate a digital fin 
gerprint for the file uploaded from content provider device 
110. Fingerprint extractor 320 may, for example, extract a 
fingerprint from the uploaded file that is unique to the file 
content (e.g., regardless of the user name assigned to the file 
content). In one implementation, the fingerprint may be 
extensive enough to distinguish files that are very similar. 
Fingerprint extractor 320 may employ one or more finger 
printing schemes. For example, fingerprint extractor 320 may 
employ a fingerprinting mechanism, Such as Rabin's finger 
printing algorithm, that provides an identifiable probability of 
collision (e.g., the probability that two strings rands yielding 
the same w-bit fingerprint does not exceed max(|rl,ls)/2", 
where Irland is represent the length of the strings in bits). In 
another implementation, fingerprint extractor 320 may 
employ another fingerprinting mechanism or a cryptographic 
hash function (e.g., message digest 5 (MD5) or a version of 
the Secure Hash Algorithm (SHA-1, SHA-2)). In one imple 
mentation, fingerprint extractor 320 may identify a finger 
print of a particular file that excludes metadata associated 
with the file. 

In an implementation, fingerprint extractor 320 may inter 
changeably apply a fingerprinting scheme depending on the 
size or type of uploaded file identified by file identifier 310. In 
another implementation, a different sample length (e.g., 64 
bits, 128 bits, etc.) may be used within a single fingerprinting 
scheme depending on the size or type of the uploaded file 
identified by file identifier 310. Fingerprint extractor 320 may 
be arranged to prevent unauthorized parties from determining 
the actual fingerprint extraction process (such as the actual 
fingerprinting scheme used for a particular uploaded file) so 
that only actual duplicate content is grouped under the same 
fingerprint. 

File name generator 330 may include hardware or a com 
bination of hardware and software to convert the digital fin 
gerprint, for the file uploaded from content provider device 
110, to an alphanumeric sequence. File name generator may 
also appendan appropriate file type extension (e.g. mp3, avi, 
etc.) to create a universal file name for the particular file. For 
example, a sixty-four bit sample of binary code (e.g., ones and 
Zeros) may be converted to a file name of letters and numbers 
(e.g., '87Af23yq.mp3’). In one implementation, the univer 
sal file name may be derived from a base-36 representation of 
the digital fingerprint. That is, a standard 26-letter western 
alphabet (e.g., Latin letters “a” through “Z”) and 10 Arabic 
numerals (e.g., 0 through 9) may be used to provide 36 
options for each character of the universal filename. In 
another implementation, case sensitive letters may be used in 
the alphanumeric file name to provide a total of 56 options for 
each character of the universal filename. 

Cache manager 340 may include hardware or a combina 
tion of hardware and software to identify an uploaded file as 
unique or a duplicate, update a content storage directory, 
and/or manage storage of uploaded files. For example, cache 
manager 340 may compare the universal file name assigned 
(e.g., by file name generator 330) to an uploaded file with a 
file name index to determine if an uploaded file is unique. If a 
file is not unique (e.g., a stored file is already associated with 
the universal file name), cache manager 340 may simply 
associate, in the file name index, the original file name of the 
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6 
uploaded file with the universal file name. If a file is unique 
(e.g., a stored file is not already associated with the universal 
file name), cache manager 340 may store the uploaded file 
and write, to the file name index, the original file name of the 
uploaded file and the universal file name. The file name index 
may be replicated, for example, to content storage device 130 
and/or web server 140. The file name index is described 
further in connection with, for example, FIG. 4. 

Although FIG.3 shows example functional components of 
network server 120, in other implementations, network server 
120 may contain fewer functional components, different 
functional components, differently arranged functional com 
ponents, or additional functional components than depicted 
in FIG. 3. Alternatively, or additionally, one or more compo 
nents of network server 120 may perform one or more other 
tasks described as being performed by one or more other 
components of network server 120. Furthermore, in some 
implementations, one or more functional components of net 
work server 120 may be implemented by another device, such 
as content provider device 110. 

FIG. 4 is a diagram illustrating an example data structure 
400 that may be used by cache manager 340 as a file name 
index. As shown in FIG.4, data structure 400 may include an 
original file name column 410, a universal file name column 
420, and a variety of entries 430 associated with original file 
name column 410 and universal file name column 420. 

Original file name column 410 may include entries corre 
sponding to file names, associated with an uploaded file, that 
have been provided by content provider device 110. For 
example, as shown in FIG. 4, original file name column 410 
may include the file name entries 430 (e.g., “Thirller-MJack 
son.mp3.” “Michael Jackson Thriller.mp3.” and “Thriller 
Live.mp3). Original file name entries 430 may include, for 
example, different names for identical files, identical names 
for different files, and/or different names for different files. In 
Some instances, an original file name (e.g., as received from 
content provider device 110) may be identical to a later 
assigned universal file name. 

Universal file name column 420 may include entries cor 
responding to universal file names, associated with an 
uploaded file, that have been assigned by network server 120 
(e.g., file name generator 330). For example, as shown in FIG. 
4, universal file name column 420 may include the file name 
entries 430 (e.g., “8ZAf23yq.mp3.” “8ZAf23yq.mp3 and 
“9c6gG123.mp3). Original file name entries 430 may 
include, for example, file names based on the digital signature 
detected for the uploaded file. Content files with the same 
digital signature (and thus, presumably, the exact same con 
tent) may be referenced with identical universal file names 
regardless of the original file name received from content 
provider device 110. 
Assume in FIG.4, that files uploaded to network server 120 

with the original file names “Thriller-MJackson.mp3 and 
“Michael Jackson Thriller.mp3' are identical and that the file 
“Thirler-MJackson.mp3” was uploaded first. Both “Thriller 
MJackson.mp3 and “Michael Jackson Thriller.mp3 can be 
assigned the identical file name (e.g., “8ZAf23yq.mp3) by 
file name generator 330. When the universal file name asso 
ciated with “Michael Jackson Thriller.mp3' is found in the 
file name index, cache manager 340 may identify the 
uploaded file as a duplicate file and create a new entry in the 
file name index to associate the original file name (e.g., 
“Michael Jackson Thriller.mp3) with the previously stored 
universal file name (e.g., “8ZAf23yq.mp3). 
Assume further in FIG. 4, that another file uploaded to 

network server 120 with the original file name “Thriller 
Live.mp3' is unique to the file name index. The file “Thriller 
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Live.mp3 can be assigned the file name “9c6gG123.mp3' by 
file name generator 330 (e.g., based on the digital fingerprint 
for the file). When the universal file name “Thriller 
Live.mp3' is not found in the file name index, cache manager 
340 may identify the uploaded file as a unique file and create 
a new entry in the file name index to associate the original file 
name (e.g., “Thriller-Live.mp3) with the new universal file 
name (e.g., “9c6gG123.mp3). 

Although FIG. 4 shows example information that may be 
provided in data structure 400, in other implementations, data 
structure 400 may contain less information, different infor 
mation, differently arranged information, or additional infor 
mation than depicted in FIG. 4. For example, in some imple 
mentations, data structure 400 may include other information 
pertaining to uploaded files, such as a time of creation of each 
uploaded file, a user name and/or device associated with an 
uploaded file, a number of downloads of a stored file, a file 
size, etc. 

FIG. 5 illustrates a diagram of example interactions among 
components of an example portion 500 of network 100. As 
illustrated, example networkportion 500 may include content 
provider devices 110-1 and 110-2, network server 120, and 
content storage device 130. Content provider devices 110. 
network server 120, and content storage device 130 may 
include the features described above in connection with, for 
example, FIGS. 1-4. 

Users of content provider devices 110-1 and 110-2 may 
desire to upload a particular file to be made available through 
a content distribution network. As shown in FIG. 5, content 
provider device 110-1 may send a file with a first custom file 
name 510 to network server 120. Similarly, content provider 
device 110-2 may send a copy of the same file with a second 
custom file name 520 to network server 120. As described 
above in connection with FIG. 3, network server 120 may 
receive the file with first custom file name 510, extract a 
digital fingerprint of the file, and generate a universal file 
name 530 based on the digital fingerprint. Network server 120 
may forward the file with universal file name 530 and a first 
custom name 540 (e.g., as included in the file with first cus 
tom file name 510) to content storage device 130. In one 
implementation, the file with universal file name 530 and first 
custom name 540 may be associated using data structure 400. 
In another implementation, network server 120 may generate 
information for a user interface element (e.g., for eventual 
presentation to a user of user device 150) that includes a 
visual rendering of the custom file name and a hyperlink to the 
universal file name. 

At a later point in time, network server 120 may receive the 
file with second custom file name 520. Network server 120 
may extract a digital fingerprint of the file with second custom 
file name 520, and generate a universal file name 550 based on 
the digital fingerprint. Since the file with second custom file 
name 520 is identical to the file with first custom file name 
510, the two files can have an identical universal file name 
(e.g., universal file name 530 may be the same as universal file 
name 550). Network server 120 may identify as a duplicate 
universal file name 550 for the file with second custom file 
name 520. Thus, the file with second custom file name 520 
may be discarded. Network server 120 may forward universal 
file name 550 (e.g., without the associated file) and a second 
custom name 560 (e.g., also without the associated file) to 
content storage device 130. In one implementation, universal 
file name 550 and second custom name 560 may be provide to 
content storage device in the form of a file name index, Such 
as data structure 400. Universal file name 550 and second 
custom name 560 may be matched to the associated file using, 
for example, data structure 400. 
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8 
Although FIG. 5 shows example components of network 

portion 500, in other implementations, network portion 500 
may contain fewer components, different components, differ 
ently arranged components, or additional components than 
depicted in FIG. 5. Alternatively, or additionally, one or more 
components of network portion500 may perform one or more 
other tasks described as being performed by one or more other 
components of network portion 500. For example, in another 
implementation, content provider devices 110 may extract a 
digital fingerprint of a file, generate a universal file name 
based on the digital fingerprint, and provide the universal file 
name to network server 120 along with the first/second cus 
tOm name. 

FIG. 6 illustrates a diagram of example interactions among 
components of another example portion 600 of network 100. 
As illustrated, example network portion 600 may include 
content storage device 130, web server 140, and two user 
devices 150. Content storage device 130, web server 140, and 
user devices 150 may include the features described above in 
connection with, for example, FIGS. 1-5. 
As described above in connection with FIG. 5, content 

storage device 130 may store a file associated with universal 
file name 530. Content storage device 130 may also store an 
index, metadata, and/or other information to associate the 
universal file name with the first custom file name (e.g., from 
content provider device 110-1) and the second custom file 
name (e.g., from content provider device 110-2). As shown in 
FIG. 6, a user (e.g., a user of one of user devices 150) may 
desire to retrieve (e.g., download) a file with a first custom file 
name (e.g., file with first custom file name 510). The user may 
select a file based on the custom file names from provider 
devices (e.g., content provider device 110) that are propa 
gated through a content delivery network. In one implemen 
tation, the file names may be propagated using a file name 
index, such as data structure 400. The user's selection of the 
file with first custom file name 510 may cause one of user 
devices 150 to send a request 610 for the file with first custom 
file name 510. 
Web server 140 may receive request 610 for the file with 

first custom file name 510 and, in response, submit a com 
mand to retrieve the file associated with a corresponding 
universal file name 620. In one implementation, universal file 
name 620 may be included with request 610 for the file with 
first custom file name 510 (e.g., as a hyperlink). In another 
implementation, web server 140 may cross-reference first 
custom file name 510 with universal file name 620 using the 
file name index. Based on universal file name 620, web server 
140 may retrieve, from content storage device 130, the file 
with universal file name 530 and provide the file with univer 
sal file name 530 to the user device 150 that originated the 
request 610. 

Similarly, web server 140 may receive a request 630 for the 
file associated with second custom file name 520 and, in 
response, Submit a command to retrieve the file associated 
with a corresponding universal file name 640. In one imple 
mentation, universal file name 640 may be included with 
request 630 for the file with second custom file name 520 
(e.g., as a hyperlink). In another implementation, web server 
140 may cross-reference second custom file name 520 with 
universal file name 640 using the file name index. Based on 
universal file name 640, web server 140 may retrieve, from 
content storage device 130, the file with universal file name 
530 and provide the file with universal file name 530 to the 
user device 150 that originated the request 630. 

Although FIG. 6 shows example components of network 
portion 600, in other implementations, network portion 600 
may contain fewer components, different components, differ 
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ently arranged components, or additional components than 
depicted in FIG. 6. In still other implementations, one or more 
components of network portion 600 may perform one or more 
other tasks described as being performed by one or more other 
components of network portion 600. 

FIGS. 7 and 8 are flow charts of an example process 700 for 
providing universal file names for uploaded content accord 
ing to implementations described herein. In one implemen 
tation, process 700 may be performed by network server 120. 
In another implementation, some or all of process 700 may be 
performed by another device or group of devices, including or 
excluding network server 120. 
As shown in FIG. 7, process 700 may include receiving, 

from a content provider device, a file with a custom file name 
(block 710), generating a universal file name for the file 
(block 720), and associating the universal file name with the 
custom file name received from the content provider device 
(block 730). For example, in implementations described 
above in connection with FIG. 5, content provider device 
110-1 may send the file with first custom file name 510 to 
network server 120. Similarly, content provider device 110-2 
may send a copy of the same file with second custom file 
name 520 to network server 120. Network server 120 may 
receive the file with first custom file name 510, extract a 
digital fingerprint of the file, and generate a universal file 
name based on the digital fingerprint. At a later point in time, 
network server 120 may receive a file with second custom file 
name 520. Network server 120 may extract a digital finger 
print of the file with second custom file name 520, and gen 
erate a universal file name based on the digital fingerprint. 
Since the file with second custom file name 520 is identical to 
the file with first custom file name 510, the two files can have 
an identical universal file name. Network server 120 may 
forward the file with universal file name 530 and first custom 
name 540 (e.g., as included in the file with first custom file 
name 510) to content storage device 130. In one implemen 
tation, the file with universal file name 530 and first custom 
name 540 may be associated using data structure 400. 
As further shown in FIG. 7, process 700 may include 

determining if the universal file name is already associated 
with a file (block 740). If the universal file name is not asso 
ciated with a file (block 740-NO), process 700 may include 
storing a copy of the file (block 750) and associating the 
custom file name and the universal file name with the stored 
file (block 770). If the universal file name is associated with a 
file (block 740-YES), process 700 include discarding the file 
with the custom file name (block 760) and proceeding to 
block 770. For example, in implementations described above 
in connection with FIG.5, network server 120 may identify as 
a duplicate the universal file name for the file with second 
custom file name 520. Thus, the file with second custom file 
name 520 may be discarded. Network server 120 may for 
ward universal file name 550 (e.g., without the associated file) 
and second custom name 560 (e.g., also without the associ 
ated file) to content storage device 130. In one implementa 
tion, universal file name 550 and second custom name 560 
may be provide to content storage device 130 in the form of a 
file name index, such as data structure 400. Universal file 
name 550 and second custom name 560 may be matched to 
the associated file using data structure 400. 

Process block 720 may include the process blocks depicted 
in FIG.8. As shown in FIG. 8, process block 720 may include 
identifying a file type and/or file size (block 800), and select 
ing, based on the file type and/or file size a sample size and/or 
mechanism (block 810). For example, in implementations 
described above in connection with FIG.3, file identifier 310 
may identify a file type and/or file size for the file uploaded 
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10 
from content provider device 110. File identifier 310 may, for 
example, identify a MIME type or file extension for a par 
ticular uploaded file. File identifier 310 may also, for 
example, identify the file size (e.g., a number or range of 
bytes) of an uploaded file. Based on the identified file type 
and/or file size, file identifier 310 may select a particular 
sample size (e.g., of N bytes from particular various places in 
file) and/or mechanism that is appropriate to generate a fin 
gerprint for that file type. 

Process block 720 may further include extracting, based on 
the sample size and/or mechanism, a file fingerprint (block 
820). For example, in implementations described above in 
connection with FIG.3, fingerprint extractor 320 may gener 
ate a digital fingerprint for the file uploaded from content 
provider device 110. Fingerprint extractor 320 may, for 
example, extract a fingerprint from the uploaded file that is 
unique to the file content (e.g., regardless of the user name 
assigned to the file content). In one implementation, the fin 
gerprint may be extensive enough to distinguish files that are 
very similar. 

Process block 720 may further include converting the fin 
gerprint into an alpha-numeric character sequence (block 
830), and appending a file type extension (block 840). For 
example, in implementations described above in connection 
with FIG. 3, file name generator 330 may convert the digital 
fingerprint, for the file uploaded from content provider device 
110, to an alphanumeric sequence. File name generator may 
also appendan appropriate file type extension (e.g. mp3, avi, 
etc.) to create a universal file name for the particular file. 

FIG.9 is a flow chart of an example process 900 for retriev 
ing content with universal file names according to implemen 
tations described herein. In one implementation, process 900 
may be performed by web server 140. In another implemen 
tation, some or all of process 900 may be performed by 
another device or group of devices, including or excluding 
web server 140. 
As shown in FIG. 9, process 900 may include receiving, 

from a first user device, a request for a file with a first custom 
name (block 910), associating the first custom name with a 
universal file name (block 920), and retrieving and/or sending 
a file, associated with the universal file name, to the first user 
device (block 930). For example, in implementations 
described above in connection with FIG. 6, a user (e.g., a user 
of one of user devices 150) may desire to download a file with 
a first custom file name (e.g., file with first custom file name 
510). The user's selection of the file with first custom file 
name 510 may cause one of user devices 150 to send request 
610 for the file with first custom file name 510. Web server 
140 may receive request 610 for the file with first custom file 
name 510 and, in response, submit a command to retrieve the 
file associated with corresponding universal file name 620. In 
one implementation, universal file name 620 may be included 
with request 610 for the file with first custom file name 510 
(e.g., as a hyperlink). In another implementation, web server 
140 may cross-reference the first custom name with universal 
file name 620 using the file name index. Based on universal 
file name 620, web server 140 may retrieve, from content 
storage device 130, the file with universal file name 530 and 
provide the file with universal file name 530 to the user device 
150 that originated request 610. 

Process 900 may further include receiving, from a second 
user device, a request for a file with a second custom name 
(block 940), associating the second custom name with the 
universal file name (block 950), and retrieving and/or sending 
the file, associated with the universal file name, to the second 
user device (block 960). For example, in implementations 
described above in connection with FIG. 6, web server 140 
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may receive request 630 for the file associated with second 
custom file name 520 and, in response, Submit a command to 
retrieve the file associated with corresponding universal file 
name 640. In one implementation, universal file name 640 
may be included with request 630 for the file with second 
custom file name 520 (e.g., as a hyperlink). In another imple 
mentation, web server 140 may cross-reference the second 
custom name with universal file name 640 using the file name 
index. Based on universal file name 640, web server 140 may 
retrieve, from content storage device 130, the file with uni 
versal file name 530 and provide the file with universal file 
name 530 to the user device 150 that originated request 630. 

Implementations described herein may include systems 
and/or methods that may provide uniform file names for 
personal media files received from different sources. The 
systems and/or methods may receive, from a content provider 
device, a personal media file with a custom name and may 
generate a universal file name for the file based on a digital 
fingerprint extracted from the file. The systems and/or meth 
ods may associate the universal file name with the custom 
name and determine that the universal file name is associated 
with a previously-stored file, where the previously-stored file 
and the file with the custom name have an identical digital 
fingerprint. The systems and/or methods may discard the file 
with the custom name and may associate the custom name 
with the universal file name for later retrieval. 

Systems and/or methods described herein may normalize 
various file names for the same media file and, thus, reduce 
the number of duplicate files stored within a CDN. By reduc 
ing the number of duplicated files the cache-hit ratio effi 
ciency may be improved for files that are commonly down 
loaded. 
The foregoing description of implementations provides 

illustration and description, but is not intended to be exhaus 
tive or to limit the invention to the precise form disclosed. 
Modifications and variations are possible in light of the above 
teachings or may be acquired from practice of the invention. 
For example, while series of blocks have been described with 
regard to FIGS. 7-9, the order of the blocks may be modified 
in other implementations. Further, non-dependent blocks 
may be performed in parallel. 

It will be apparent that aspects, as described herein, may be 
implemented in many different forms of software, firmware, 
and hardware in the implementations illustrated in the figures. 
The actual software code or specialized control hardware 
used to implement embodiments described herein is not lim 
iting of the invention. Thus, the operation and behavior of the 
embodiments were described without reference to the spe 
cific Software code it being understood that software and 
control hardware may be designed to implement the embodi 
ments based on the description herein. 

Even though particular combinations of features are 
recited in the claims and/or disclosed in the specification, 
these combinations are not intended to limit the disclosure of 
the invention. In fact, many of these features may be com 
bined in ways not specifically recited in the claims and/or 
disclosed in the specification. 
No element, act, or instruction used in the present applica 

tion should be construed as critical or essential to the inven 
tion unless explicitly described as such. Also, as used herein, 
the article'a' is intended to include one or more items. Where 
only one item is intended, the term “one' or similar language 
is used. Further, the phrase “based on is intended to mean 
“based, at least in part, on unless explicitly stated otherwise. 
What is claimed is: 
1. A method implemented by a computing device, the 

method comprising: 
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12 
receiving, by the computing device and from a content 

provider device, a file with a custom name; 
extracting, by the computing device, a digital fingerprint 

from a content sample of the file with the custom name: 
generating, by the computing device and based on the 

digital fingerprint, a universal file name for the file with 
the custom name; 

associating, by the computing device, the universal file 
name with the custom name: 

determining, by the computing device, that the universal 
file name is associated with a previously-stored file, 
where the previously-stored file is identical to the file 
with the custom name; 

discarding, by the computing device, the file with the cus 
tom name; and 

associating, by the computing device, the custom name 
with the universal file name. 

2. The method of claim 1, where the associating the uni 
Versal file name with the custom name includes matching the 
universal file name and the custom name in a file name index. 

3. The method of claim 1, further comprising: 
receiving, from the content provider device, the previ 

ously-stored file with an original name, where the pre 
viously-stored file with the original name is received 
earlier in time than a time associated with receipt of the 
file with the custom name; 

generating the universal file name for the previously-stored 
file with the original name; and 

storing the previously-stored file with the original name. 
4. The method of claim 1, where generating the universal 

file name for the file with the custom name includes: 
converting the digital fingerprint into an alpha-numeric 

character sequence, where the alpha-numeric sequence 
forms at least a portion of the universal file name; and 

appending a file type extension. 
5. The method of claim 4, where the universal file name 

includes a base-36 encoding of the digital fingerprint. 
6. The method of claim 1, where the file with a custom 

name is a personal media file and where the custom name is a 
name selected by a user of the content provider device. 

7. The method of claim 1, where the associating the uni 
Versal file name with the custom name includes generating a 
user interface element that includes a visual rendering of the 
custom file name and a hyperlink to the universal file name. 

8. The method of claim 1, further comprising: 
forwarding, to a storage device, the custom name with the 

universal file name. 
9. A device, comprising: 
a memory to store a plurality of instructions; and 
a processor to execute instructions in the memory to: 

receive, from a content provider device, a file with a 
Custom name, 

extract a digital fingerprint from a content sample of the 
file; 

generate, based on the digital fingerprint, a universal file 
name for the file with the custom name, 

associate the universal file name with the custom name, 
determine that the universal file name is associated with 

a previously-stored file, where the previously-stored 
file and the file with the custom name have an identi 
cal digital fingerprint, 

discard the file with the custom name, and 
associate, for later retrieval of the previously-stored file, 

the custom name with the universal file name. 
10. The device of claim 9, where the processor is further to 

execute instructions in the memory to: 
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receive, from the content provider device, the previously 
stored file with an original name, where the previously 
stored file with the original name is received earlier in 
time than a time associated with receipt of the file with 
the custom name, 

generate the universal file name for the previously-stored 
file with the original name, and 

store the previously-stored file with the original name. 
11. The device of claim 9, where the universal file name 

includes a base-36 encoding of the digital fingerprint. 
12. The device of claim 9, where, when extracting the 

digital fingerprint and generating the universal file name for 
the file with the custom name, the processor is further to 
execute instructions in the memory to: 

select, based on a file type of the file with the custom name, 
a fingerprinting mechanism, 

extract, based on the mechanism, the digital fingerprint, 
from the content sample, 

convert the digital fingerprint into an alpha-numeric char 
acter sequence, and 

append, to the alpha-numeric character sequence, a file 
type extension. 

13. The device of claim 9, where the file with a custom 
name is a personal media file and where the custom name is a 
name selected by a user of the content provider device. 

14. The device of claim 9, where the processor is further to 
execute instructions in the memory to: 

generate a user interface element that includes a visual 
rendering of the custom file name and a hyperlink to the 
universal file name. 

15. The device of claim 9, where the universal file name and 
the custom name are associated within a file name index. 

16. The device of claim 9, where the processor is further to 
execute instructions in the memory to: 
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forward, to a storage device, the custom name with the 

universal file name. 
17. A non-transitory computer-readable medium contain 

ing instructions executable by at least one processing unit, the 
non-transitory computer-readable medium storing instruc 
tions to: 

receive, from a content provider device, a first personal 
media file with a first custom name: 

generate a first universal file name for the first personal 
media file, where the first universal file name is based on 
a digital fingerprint extracted from a content sample of 
the first personal media file; 

associate the first personal media file with the first univer 
sal file name: 

receive, from the content provider device, a second per 
Sonal media file with a second custom name different 
than the first custom name: 

generate a second universal file name for the second per 
Sonal media file where the second universal file name is 
based on a digital fingerprint extracted from a content 
sample of the second personal media file; 

determine that the first universal file name and the second 
universal file name are the same: 

associate the second custom name with the first personal 
media file and the first universal file name; and 

discard the second personal media file. 
18. The non-transitory computer-readable medium of 

claim 17, further comprising one or more instructions to: 
generate a user interface element that includes a visual 

rendering of the first custom name and a hyperlink to the 
first universal file name; and 

generate a user interface element that includes a visual 
rendering of the second custom name and a hyperlink to 
the first universal file name. 


